In an earlier study 1 we have calculated with the Gaussian 09 program 2 the full free energy profiles of several possible routes leading to the formation of polysubstituted furans from terminal alkynes and -ketoesters. The study concluded that the mechanism can be divided into two parts, a radical and an ionic part where the catalyst Ag salt has different roles. The elementary step scrutinized in the main article is the part of the ionic route. The claculations have been done in the following way: the optimization and vibrational calculations have been carried out with the 6-31+G* basis set for C, O and H, whereas for Ag we have used the LANL2DZbasis set augmented with a set of polarization functions. Then the optimized structures have been recalculated using the larger 6-311++G(3df,3dp) basis set for the C, O H atoms and the LANL2TZ(f) set for the Ag which was further augmented with a set of polarization function in the presence of DMF solvent modeled by the SMD solvent model. 3 For the Ag atom only the valence electrons have been expanded in the basis set, whereas the ionic core has been replaced by the LANL2 effective core potential. Table S1 and Table S2 compare the calculated TS and reaction free energies obtained from two methodologies: the original method from Ref. 1 and the M06/DZVP/i-solv results from the present article. The additional difference between the two methodology that the solven effect has not been taken into account during the optimization in the original calculations, only in the subsequent final calculations with the large basis set.
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reaction (1) (2)
M06/DZVP/SMD 11. 5 -15.2 15.6 M06/6-311++G(3df,3dp)/SMD//M06/6-31+G* 16. 5 -11.1 15.1 Comparison of the results shows that the effect of the large basis set is a ca. 4 kcal/mol destabilization for both the TSs and for the reaction free energies. There is an exception to this trend: reaction 3, where the reaction free energy is shifted only by 0.4 kcal/mol. Hence in the "large-basis"-model the reaction free energies of reactions 1 and 3 are very similar, whereas calculations with DZVP basis set predict reaction 1 more favorable. Apart from this minor discrepancy we can conclude that the trends in the energetics are not affected by the larger basis set.
Initial equilibrium properties of the systems
The QMMM dynamics calculations have been performed on properly equilibrated systems at 353 K. To demonstrate this additional NVE calculations have been performed on the systems and the temperature, the total energy and the root-mean-square displacements (RMSD) of the atoms have been recorded for 50 ps. Figure S1 shows the evolution of the temperature and the total energy in a 3 ps interval for better visibility (note that the results are stable thoroughout the 50 ps); while Figure S2 shoes the evolution of the RMSD for all the three systems. Figure S1 shows the typical fluctiation of an equilibrated system, whereas Figure S2 shows that under NVE conditions the self-diffusivity of the molecules becomes stable within the first 10 ps. Figure S1 . Evolution of the temperature (first column) and the total energy (second column) of the three systems in a 3 ps time-interval under NVE conditions. First row: system 1; second row: system 2; bottom row: system 3. Figure S2 . Evolution of the RMSD of the three investigated systems during an NVE simulation of 50 ps. Green: system 1; blue: system 2; red: system 3.
SOLVENT-SOLUTE PAIR-WISE ENERGIES
In Table S3 we present the Kohn-Sham energies of the most favorable DMF-solvent interaction energies for the reactant and product states for all the three reactions. The values show that DMF interact very strongly with the positively charged solute (reaction 3), and the interaction is the weakest with the negatively charged solute (reaction 1). The neutral solute (reaction 2) features intermediate values. 
STATISTICAL ERROR CALCULATIONS
The free energy calculations from MD simulations suffer from two main types of error: error in the calculation model and insufficient sampling. In the following the uncertainties from the sampling is addressed whereas the problems of the computational model are discussed in the article. Determining the statistical uncertainties can be done in different ways, from which the method based on block averages has been used here. 4 The following protocol has been followed:
The TI (thermodynamic integration) trajectories have been divided into M segments (blocks) of length n. For all segments of a given trajectory the average of the Lagrange multiplier  (actually the force on the reaction coordinate) and its standard deviation (n) among the block averages is calculated. Then a running estimate of the overall standard error (se) of n for the full trajectory is calculated by = √ . For small M-s the calculated se underestimates the statistical error because of the strongly correlated data in the subsequent blocks. However, when the size of M (ie. length n) reaches a critical value, the blocks become independent and se gives a reliable estimation of the true standard error. 5 In this work for all the constrained values of the blue-moon samplings the se values have been plotted against n and the converged value has been determined. A typical plot has been given in Figure S3 . The converged value from the se vs. blocksize (n) plot was used to caluclate the error of the computed free energy barriers and reaction free energies. This has been done by using the standard procedure of propagation of the errors associated with the values of the integrand. Figure S3 . A typical se vs blocksize function. This plot belongs to the TI of reaction 3, where the Ag-O distance was 2.063 Å. It is seen that as the blocksize is increasing the curve becomes noisier because the number of blocks (M) are smaller resulting in larger fluctuations. The converged value of the standard error is 0.0006 Ha/bohr in this case.
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